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&mm$-M$>m$mmi3:zo f dmm^sa^ u 

Z©0 F D M®f ©*&-> y^l/^HCD^fejUx-^ 

ft&nf Z 0 F D MMS & "3 x > 
?8£**lSM0££flret: <fc !)iII30FDM{i^ft6 

£©fi£&fcm?*§ ftftfea*^-.* ftmffBOF DM 

. d©ffifflia]ie^?iig[^s!-c-fi^nfe{£ifsiHie^to^-r 
sv>cnfc5$y yx-Mmw-^m-^fromwLcoMmw- 

hxmmjmm§mn^m*t>(Dmm&&*Mi]-?z 

ftJIfcgftbTs fiffi»»tm£ttiE£^£bTfiMBN 

mtMiE¥gLtiBitj?zm%LAti i tB*©^ 2 ©«&* 
fNti: ftiyrra -i: ft#^i: t-s o f d ummm.* 

isXtoii?2>m$^mzffix.s 

1 (DW&ttmiZ, OFD MM#© 1 * >#;Hfi 
fflftTs tU Mi , M 2 (Mj <M 2 ) ftIE©g[hf 

st&> oa± (Mi +i) t s momm^^xm 
l&Bommm&mmtRu (Mi +d t s w 

4: (Mj +1) Tg *$©l$&JCfcvvcSg2#g©;&D* 
¥««in»«R bTttfi(miillMtt*?«®Uft *' 

mmni^smmmmn^mm^ mi t$ 

fiU:©l§^fc43^Tfi&ll{fftfTV\ 
!&i3$g2#I©JOf?¥$8||gp©fc##g{i s M2 T S 

iiff3$2©<2J&*3M9!fci:, 0«±M2 Ts *gf©l$giJK: 

*^tm#i©fttfw«a«ii!ftaiRu m 2 ts w 

± (M 2 +1) T 5 *^©^J{C*5V\T^2Sa©iD»L 

^si^gpfts^uts ■en ; en©iD#^sigaj©Hi 
^*ifia^«a^M*iiE«^i: i/TitiaMmtiiE^A' 

fcBttOO-FDMftHKI. . 



BuiHSg 1 (M 2 + 1 ) Ts W±©^J 

H5l3^3SBWI^©ine¥19diaE*©©«^^{± s £ 
I5IBS2©«I^*©{±, (M 2 +1) Ts fiLh©«rtE| 

J® 2 £iS«© OFD M&g|gg„ 
MSB 4 ] 1 ^>#;i>IB«0«aM* . >tf;i/J$ 

.n©» ^©&S5ft#- mmt lx, 

is>XfrMM£ttLXm®$)lzmW;£ LtzMf&XlbZm 
*Htt*£i!MMHB«^fc 5 0 F D Mffl^ftAfr U 

-©ofd urn ^©#$*p> v^i/MfSogms^-* 

ft&Hf 3 0 FDMtillfSot, 

ft 5«gfl3gg«#fc «fc ») buSO F D Mfi^ftfi 

^om^mm-wtxn ztitzmm?—!? ft±iBo f d m 
x'&bntzmmmm?-* tetany-* znzmmm 

HulBfflHSff *©T-|§ S> ftfcfflBl^-* ©ififfllel^ ft 
Cl©ffifflilie^SI^|g!t^C>n*:fifcfg[5|fe^f3oV%T 

Bfii3ffi*§lH»&%Stff ^IBT-» £ fifeffiffllHlfe^©^ft 

£&©J0!¥¥±S$#^|B!©^Tti ; b» 1 -^ftJitji^bT 
Sclti*©^ 1 <D®&X_¥mt, 

®m^m*®x'&t > titzftmm%&&£, 

©iog[^Si[^©©Ki^^glii^5^^^ ^ > h 
^bts mli3^aamM?fiE«t^btiFlH^iil»}iiE 

^©tai*tssaA* i w^©^ 2 0«iifti^sf:ft 
#yrrs c iift^estt- s o f d M&m&m, 
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«wra*a*«tt> mmm®mnm^mxm>n 
tzQLmmm^zB&u ow± (M3 + d ts 

&%mniZ$^X, ft^#IE©*§£-£B:Sgl#i©;&Q 
JW$**»*MRU ft^f #£©*§££«£ 2 #g© 

iDftTOMMteaft-r * * a tana 1 xtimmtio 

mmmmm^mn^m^m. m 3 t$ 
o^jc^rm^osai^u m 3 t s &±<Dmuz 

»E»9*9>h*SMt, 0W± (M3 +1) Ts *at 

iiass^ M3 ts <om\k&^x, wsmtnowk 
©$fcE#*v*»£fctt* 1 #i©iog¥J9ati?a5*& 

tRt 5 <t a tmmwMxij 1 tn#©si 2 ©iiu&A#a& 
tmtt z t itfmtt sm*m 4 cib«oo f d m& 

mis? fio 

in«n e ] nrauKoftupp^ttji^aj: 3 * 

§&ff©tt*¥£*ff¥&ftfll * 5 

MBMF9*ffl*«BU (Mj +1) T S tt±©IMIfc:fe 
V^fg 3 *I©ftlJprattftS* AR? & «fc o C ±E 1 
' A*WRHl*ffl» 1 ©Wft£¥JB*MfllU 

mHB^3SSW|i$CDiD#^jS^S©^^iaii % M 
3 Ts ttT©W«C*V^-C(a*0 tffiAU M 3 Ts tt 
±©I«lfc*H , t«*»ft*fTt>1\ 

WE»t*i»b*«tt, (mj +1) Ts &.±comm 

fcMfS&gfcA* 1 fflft©Jg 2 Ottft £?g&1HfP'r * d 

i: 1" S If #9 5 © 0 F D M«S33lg. 

>*)W®ktt Lxmmm c mis * u » « it 

*HSa^Sy#«^®^*5 0 F D MflMffcAfc.U 
Z©0 F D M«*©#»i/>:ftMHH® jBlfeSST*-* 

*a«it*0FDMflwsi«-e*o-c, 

■■e»*afn*JWMasfli^s: <t t> anao f d .Moras* 

- ©!£&&#&•?# e. nfe^x-^ SbuKofdm 

^©*&^>*;H8lil®£tfSgM#ai:s 
f?#a^ 



zommmm&zmx'ftziitztiLmm&t^x 

(r Aft s y * >-cftUOT£K«ff$ £»©!! 2 in 
«**«©v*1*ft* 1 ofcJUfcgiRUTliiftl-S 1 Xh 

mauw% 1 ©ahm.**^ 

ai/c. mtffimmmffiiEm^bLx®mm.miE 

¥«CHI*t41»Wj 1 fflft©!g4©t2J&;l^Si;£ 
JHt1-*Cfc*««i:r*0FDM*IHt«. 

b5I3^ 1 ©«J&;t^ fttiU 0 F D Mfi^© 1 >tf ;H$3 
fflSTs fcU M4 &jE®m.ttZt%, 0&L±M^ T 

s aT©»iic*v^wrat»©»iio»3FJsa»ji*« 
ff©*i*i©ffl*¥«ft*«ft*&u ■(M4+1) 
ts u±®nidc:«^-rMiB«HeiacA«ji^ft«3HR 

vxmmmmmz a©m*> & xar 5 ± a t^jgifc 

tsiaas©!! 1 ta*imm*¥fm<Dm 1 #1 ©a** 

JSSfJWBofiWffWtts (M4 -1) Ts «T©l»Mfc 
fcvvtoftaau M4 Ts W±©lWi!t:*v^-cfiB*» 

flnBJ82©tttfe*.?ai& 0W±M4 T S WT©l»«t 

*v^ttifflt»0JB 1 ln*^**¥Aff©g 1 Si© 
AiiPp^MimftSRu (M4 +1) t s isLtoms 
fc&^xm&mmmn^mmnbx, matoipmm 

BfHB^3©«gg5^att, Ott±M< Ts filTOI*aR: 

»iHas«iwi5&aRb» (M4 + 1 ) ts eLt®B» 

B5iBaR©^ 2 Mft¥«ftft 1 Si©iD*¥ 

*V^1»I3«»©» 2»K[¥«*II#«»©» 1 Si© 

tt*¥8aM*Sft»Ru (M4 + 1) t s tt±©n#sij 
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mmmmmt lx mmmmmm^mmtit^ 
imm 9 ] mv&m&nm k jg 2 ta»mm»^im 
miian i ©gj&^iafc^ o f d m© <§© i 

H£T S fcU M 5 % M 6 (M5 <M 6 ) fcjECftfcr 

ow±ms t s momm^^xwmmm 
*A«nt*ftftaa!u M5 Ts fiUKDmac^v^ttt 
wmm immmmm<D% i *i©*aft¥$ 

ftftffftliRU (Me + 1 ) t s a±©*«c*v^T 
ii3§a£&©MS l MWSttJreJM*©* l #i©anJI¥ 
WBMI 2 ®«Wlit^JSI±> Ott±M| T S 

*^T»B«w**¥«fc»RU Me t s (Dftsoc* 

v*-Ciiuia«»©$g 1 jtoHC9«MJI¥Aff©«l 1 SloAD 

jwsstftsfcsftu (Me +i) ts tt±oi$sic 

mBJB30tiHM.?«tdu 0«t±M| Ts dteitCDBMaiZ 

ttft¥$Mft&*xttu Me ts ©^jc*j^-cs5ia 

MttttfiEfJRfcaftU (Me +1) Ts eUKMMS 
©ttiWJ$****»ibT, tfflBffiffiEieftftj|¥ft 

©ma* a** 5 «t 3 1 igmt> *> , 

4ftlMM}fiW¥Att % (M{ -1) Ts tt±©I^S3lt 
HtflBSa©® 2fcft¥$ttlK«ff©* 2#i©iDg¥ 

ttEJ84©aa*.*ft&. <w±mi ts *ss©^jt 

Miaaa©^ 2 jtoft¥$itff¥ftff®g 1 #g© 

timymmzmnu Me t s ©BMsucsnTiMB 

OffllI!tMftft*ftttUlU (Me + 1) Ts tt±© 

fcs i &«tt*2: a f*ir*fl 7 CI3®©0 f dm^sis 

©E8E&#pJ£"e;&!)> 



fcl/feCfcfclWU:****!!, 4^ 7tf3«©OF 

gits 

4, 7 £1318© 0 F D MgflHSBo 
[11*812] 1 ;«©«$#, *»5/>^ 
»IB©«#©a»*jtf-H«IIHIi:LT, *>>tf;i/«fc:* 

fi3&i&&#i!l£«£i8ft^&.5 0 F DM(i^*A^3 
U COOFDMOTotaj/V^JBIBogaMH*? 1 

-9 &@.mt* o f DMiMwm-eaoT, 

il>4< fc*«BOFDMfl|*ft«*J*«U' fern?-* 

^©a^&^T-f#e.nfe^7 ? -^ &b3ibo f dm 

G*©#»^>#/l'ttBM^*»fNfti:, 

aMBtsnsi e. nm®?-* ©ffifflmigA * 
c <D*mx'& £>ntzVLmm%t&-3^x mm&m^- 

u m<g^tm%fi5ztxmm<.®m&?tLm 

**imt'rzffi$mis 4 S 7v>i*n*»tiBi8©oFD 
Mmmmo . 

atff£S££ft4mfcrsiii*ai; 4, 7^-rn*> 
tiaia©oFDM^«ii. 

x-&zm : r-*&m7-t>r-$>b, zvm?-* 

m#mi, 4 S 7v^•r^lil»{ci3l^©oFDMgg|Sil. 
m^fli e] nmmmmm, mmtmrni 

K 4, 7^^■rnA»CIB©©0FDMaiiSil. 
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a 1 6 CGtt® 0 F D Mllil. 

s. 

[ft9J©B*I&Kqii] 

CO 0 0 1 3 

[*Wffl«t*tt*A»] *»Btt* OFDM&Ugg 
tuts ItcnttftimfcSWCN'rs. 

[0002] 

73>*;Hb©0fn#<A/cfe3fc ^tfi^s^ai 

#11 (WT, OFDM (Orthogonal Frequency Divisio 
n Multiplex ) t^d) gmH&ifiHtillfcmX&tL 
X&BZtlX^Zo £©0FDM;&5S«\ J&$Ji£fB^£ 

5) T-eji1-sc:i:C<tt)> v/i^t>ifi«Sfc;&r« 

mm&?mmzmx*%zm®®&mzo wtko 

F DM*a©*»Co^TWH"r*. 
[0 0 0 3] 02 00:, SHMMfcH^&ftSOFDMft 
■81©llJ*fc»*:/py*HHHSKffcS. £©OFD 
M^HgaCtt, mZ&, &m (16QAM, 6 4QA 

-^{±ifft (aota:7-yxggt).«i 2c#i6<* 

[0004] d©IFFTgPl 2{±, ©SbfcVifiSISi/ 

<0*fia8*^>jK^ft*ft*nilWfllllT«SS:it*t 
StfT*** 'J 7CM i> a TT I F F T*»*|M-i i: 

^fSo £ftfc<fc^Tt&V>#;i/$F,8©0FDMg 

«IFFTSl2©#*>hftCJ:-3-Ctt£i*n<&. I 

F FToP 1 2tJ;oT0FDM^$nfeeS7 ; -^tt 

#- mmm 1 3 tftj&$na . 

[0005] £©#- KfflnNmat i 3 hu ±is»> 

>#*lRl«Mi^Cfiet>r I FFTpp 1 2'*£tt»£ftfc 
fiSx-*©^^* A$IS©&S$S#- WHUBi: b 



©#- mmmm 1 3 *>nfc^-;*A> k 0 f d. 

Mff ^©7 v y b £H 2 1 CSt. #- HJWBIift 
ft$n&^-;Ot>|tOFDM£^tta££MBl 4C 

[0006] £©B££iia$ 1 4 ±ib#- h giiiitt 

fcSl 3-?ff&ftfr«-:*'t>K0FDMM5EJ98ft 
ftH*ftU *MM*IfflH* (WT, IFflffcn*) £ 

ftttMm«Hi« .(jut, rf^^?) tmmim 
au oF.DMaHiOTkuriast^fiaasica* 
r*. 

[0 0 0 7] 02 2tt, SflMCH^&ftSOFDMft 

usaofiUsK^f^ny^iHigsiaT-fes. ^©ofd 
MttMsactt. &&m&&bx®2 otrnvtzmmm 

© 0 F D MgUgSfc i -at S&dfeftfe 0 F D Mj£ffi{§ 
[00081 022 C:fel^ £&ttMB'l 6 J±±KO 

fdmswb«^*x*u BS8&gi7-eff&ft*8 

F $ © 0 F D MSMM^fr e. "C— >Wt > K 0 F D Mft^f 

tufamgar*. i©0FDM»9tt*-FJBn»* 
si 8{c«*&$ns. 

[0 0 0 9] £©tf-KMHII*£8l8tk HiRUfcV* 
M>HCMI3cnfcOFDMffl|*56»6#-K«ll(I*l»4 

^>>^;h8h©m^(±fft mm7- i )^mo si 

[0.0 1 0] 3©FFTg&l 9fcfc, ±I3fijg}'>*;HlO 
Wfi^fca-a-C, #S&^>^fflra©ff^tFFTS;^ 

5o FFTggl 9^e»©^a*tt^7WU/^'J7;i/ 

*giaJ2 octo-r^UTJi/^-^c^k^fi-rsMx 

[0 0 11] ^C-C% ±RftjftCJ:*£flM<!>OFDM 
«©OFDMMSC©JM«SS?ff&n««KSURtt 

ftCJ:oT*^UTBIT* (I CI) 4««*U FFT 
5 KB* 5 **. 

[0 0 12] ^CT\ fi£*tftt, 'SfiflOJDSXSScD 
■C0FDMfi^fc*AS»El/fc7^»s|«;^ 

©Ra©fit)i>&i«4SJpj'>*^.s^«iiec(*in lt 

fiaf^^JS^il&tiTV^. 
[0 0 13] bZ2#s c:©±d«:fias^iS-ctt, Affi 
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£*>t, JSS5&&8S 1 7 CDMttRn^ff Xtf^ft LX b 
*$fcV^B«jW&*. 

[00 14] £«DBB*BiM-*fe»l^ 5W3/>J|?;p 
BJHftff i^iSaWW 1 ? - 1 4 3 0 9 7%&%uzmm 

fc#Bl/M»&W!IIt*. 

[0 0 15] C<DOFDMaWKB®OFDMA9<CH 
#-F«BI**«2 2* FFTgS2 3SV^7 

i/;u/s";7;ui«Mi2 4CfcoT#Misft-r^** 

[0 0 16] H2 4C*lrVt, fi^»a52 lH&Bfl 

*6©OFDMaaB«^ftAAU a-cawM-sH** 

i ci^$nT»£B*is&»jasjBiE8©BtWBJH 

£%-3TB£flarrsz:£-C, IF?g£fcfci:RF?&©0 
FDMS«ffl^*P>^-XM> KOFDM«^CH«» 
£©OFDM«5tt:tf-WHBI**«2 2C 

[0 0 17] CCDif-F)IIIBISdsS2 2tt % BwLfcV* 

a^JfWWWB^fcftoT, B^Sa5 2 IT?"*-* 
/t>FC«i*ftfcOFDMfi9*&if-K«IB*Bi* 
U *&^>*;WBFI©ffl^©^£fibHi-r5. 
*>#*«B©»*ttFFT (W«7-yxiaft) SP2 

[0 0 18] £©FFTS2 3fck ±fBfcj^»tf;t/H 
5o FFTSI52 34»&©Sliai*tt^vl/;i//5/'J7;i/ 

^MgP2 4cj^T^y7^-*CB*stvc»if f 
[ooi9] m 5£%mmm&m2 5<Dmmf& 

Ts Ji«g[§lM&tHS!52 5fcfci:s ±iae£&SS& 2 1 c 

-» ufeSj^T? * * #- h bb **rr * o f d ms« 

mam&mmmmmbxnbhtc^-z^ k 

0FDM«^*s^$nS. 
[0 0 2 0] C©^-XH>KOFDMfi^B\ "t-* 

/t>F0FDMA9©metMtn (ar* iatus) 
®^si tmts.m^ tens qh^s) @^s Q *» 
e>£#<**i*si +js Q uttaftts-r) 

SSx-*t?3H»-S. d©$$f$r-*Si + j Sq tt, '# 
tt^>tf»jnRHKB2 5 1 



[0 0 2 1] Vsfrl/ffilHflJBEtt 2 5 1 BU ±E« 
ID+jSQD*4«U ^ttSx-^SiD-J 

SQDC«ftrs. ^©aw^a^-^siD-jSQDtta 

.**JW2 5 2©-*fflA**C0«&3il<5. ± 

bbbt*-* si + j sq tt^T 1 -^ si + j o t* 
ox««s2 5 2©flb^©A*«gttti6&$n 

[0 0 2 2] d©&HiiigS§2 5 2B\ BS«*5*-*fc: 

(Si + j o) (Sid- j Sqd) =si sid-jSi sqd 
tts*ft&xft'ft&. ^©luiuiuvttinsjRu^im 

B*B2 5'3C0tfe$nS. 

[0023] ^©ftijw^aisrs 2 5 3 j±, #- kbb 

© Mff-W-mmnZM U f&R k LX±ffl&m? : -f' s 1 

+ j 0 k±B*»5'»if/u*ia«B-aEbfca«5 ? -^ 

Sid+ j SQDk©fflM«IMS*Sii- j Siq^UI^I- 

[0 0 2 4] T-Z*yV*y\- (tan-1) MVS 2 
5 4tt. in$IWs§J?$2 5 3*&{lt£$ftfeffiBSt* 

isx©fiHeBiCA©mvftiK-r. -^t*s [ (mmm<D 
m&zm&<D%mmmL) - (9£B©ftSft&8<z>% 

JSJittSO ] / (OFDM3Sflt«^©*y*+U7 , H 

Pi) *** i )>TmmmmAf ttzt, 

*+y7 r BiHW2Af ©H3&i:&5„ Z©7-**> 
yx>b©»JH&J|l*fl!^<5C:fc-C-0. 5<Af< 
0. 5©IGHK:^-r^irU7JHSdBd^lAf = 0tS 

[0 0 2 5] £©7-**>S?:t>h©aijre*<DHMj 
ttfiftB2 5 5t:ft|&3iv. B»b^J'>W'f $ 

HMflreki^5) Ki>)^>^;i/^-f $>^fiH*3 
tu J'VaW-f $ 4 2 5 

eCftttftftS. ^©^-77-f;U^2 5 6C«t»)yW 
Xj^tRA-riCfc^ S(tfflS©«g|5^Sg|K:«1-5 

fHMttft©nmt9#fi&n«. 

[0 0 2 6] tt±38*fcJ:$fc, ±i&gfiEt:«kSOFD 

>*M»aeps«' >^H;^*fflv^■r^c sffiflsce^&gp 2 

5 fc*lt «JBflmff©Mttftn)n«XflFK«:ff a ■£ t 

[0 0 2 7] ±ffi«fieK«tSOFDM^ 
AlkRPWlonffiSlj^JSTIMIItfOFD 
Mffi^©J/>7}?;i/tt^t'tStl 0 0~ 1 0 0 0 
^fiKCWBftKf*. ^©I^Httx FFTtK 
> hgC8 1 9 2, *T»*t y 7«5"6 6 4, • 

5^^;^^lms^ ^-k^hS2 5 o^so^fi;!:* 

\^Xs #&0.. 1 3~1. 3#©^fflCffl^U MttRR 
M©BM9lft»%TB»Btf#1IK:j|t^v^dflB^ 
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3. 

co o 2 8] zommm&tztzisbiz, ±mmmim 

^mm^mmR C S ( l 9 9 6 - 1 ) © »;t^ 

SKISSSftT^SflkfcOOFDM&iiggKol^ 
02 6 t^-f^D «y^@KB!*#!B Lftifib&WtZ. 
[0 0 2 9] £©0FDM8$£g©OFDM{i^&IS 
SBtt, H2 2Ca*LfeOFDMft9OT8&|fflt©fllJft 
#-KJHUM($85 3« FFT»5 4;ftlM? 

[00301 026 fc:fcV^ fi£&8[S5 5 1 tt&fUBS 

a> *>© o f d m3mm»* a* ue^^-r 5 Z tX\ 
i f$£ &h:r FfttDoivumm^ftb^-wy 
YOFDMmtmmg&tz. zooFDumma 
*xs*&5 2jscm-emitzmmmmm®5 6 

[oo3i] smuggs 5 2 a, ft-engr « AtURM 

5 6 A> f> ©g^i^K <fc o T MttR#iHfP £tl 
S^ffi§5 7A»^CD®^t<tt)> ±I30FDM«^©jS 
IUKM2ftlliE1-«. CO^&ScKH^ffliE^tlfeOF 

dmothu ^- mm&M 5 3 cft»$n«. 

[0 0 3 2] ZOX-mW6&M5Stiis H»U4V^ 
»*>#;UHJ««*fcttoT, tt*UUHB5 2-tJlttft 

*>JlW8IB©flWttFFT (B5»7-'Jxgifc) as 5 

[0 0 3 3] COFFTgi5 5 4{i, ±EfiS5'>#;i/HI 
IBfi^fcftoTx *»^V#;pJ8H©flrefcFFTaM* 

5. FFT«5 4*fc©(maatt^5WI>/3'';3';u 

ssfttf 5 5 c «fc o t ^ y T)vr-t t ggssn-t SMx 
[0034] ®2T£mm.®mm®5s<Dmmf$. 

£*bt\ *OB#KoVNTUiB^1-S. H2 7C*lfV 
Ji&&glM&tag|5 5 6lCtts ±13^^955 It 

<t a oFDM%Mm<Dm%.mm$.®.®Lz'm 

ftfc^-X^>K0FDM»*4Hft»$n6.. 
[0 0 3 5] 3©^-^M>K0FDMft^-tt, ^-X 
/t>FOFDM«*0l(Ufl»Sii:Q«flreSQ *6 

4fi£$nssi+jSQ (jtta»**r) t^-5«« 

-©ffi^x-^Sl + j Sq #ft 

[0 0 3 6] mis>*)Wtsmm®5 e i b\ 



SQDfc«ftf*. Zdim^®.?-* S id- j Sqd«S 
««W5 6 2©-*©X*«K:<l«»*n*. ± 
IB&JiSx-* S i + j Sq ttttMUIS5 6 2 ©flfc&© 

[0 0 3 7] d©a^H»8i5 6 2tt, IMW^-^fc 

(Si +j Sq US id- j Sq D ) =Sj Sid+Sq Sq D 

-j (Si sqd-sq Sid) 

«l?S55 6 3Ctt|&<**lS. 

[0 0 3 8] £©i0f?¥$«l?giS5 6 3ti, #-FJHIB| 
©ttft¥$ttftfcJIU IMlfc LT±I3^7 ; -^ s i 

+ jsq t±m®i'>X)W®fcttmmLtz®.m : r- 

^SiD+j SQDfc0ffiN*fttaJltSii + SQQ- j (Siq 

-sqi) mtitZo 

[0 0 3 9] T-Z*yV3-y\- (tan" 1 ) «HV5 
6 4 lis ttft¥$ftfttt2 5 3fc£«&£ftfc*§ll®g 
ttS©^H^©Mff*llrft C GSM© 

mm.%®%mmm.) - (§fg«!i©®a5ig&s§©#B 

£ft$ft) ] / (OFDMji«ffl^©1t^^'J7H 
M) i^+yTjilMBiiUIAf ft its *s>1Mlr*4 

**yTK«WMlAffflBI»kft*. u©7-^i-> 
S?i>h0WHSJRt«^*CfC-O. 5<Af< 
0. 5©ffBe*tiT**y7jRitikM8Af = 0£& 

[0 0 4 0] i©T-^^>yx>h©«fMS*©ffi* 
ttfi$S5 6 5K&££tia. £8$ 5 6 5C*tvCs 

4 ©whs*©^** * .? wtm&stat 

©S^>Ji«;HlO*3PJS*l|I»5 6 7tt % Jnf?¥J9«g?£g|S5 
6 7 1 Alfflm5 6 7 2 fc J: t)«**n*. 
[004 1] ftttt9ggj|ff'5 6 7 1 1* % P>i£)\,*>( 
^>^T-i)^U fiM$85 6 5^&©||»llZftllMK«« 
c©«mSJRttfiy$V5 6 7 2Kft»*il 

©955 6 7 l-Cff&n&**'»*;i^©lDli¥JSIW 

is**fla*i"**©-e % «©fi$r$n&fi*ttMaB5 
7c»uTi^i»0iBiwii^tuTai**n4 o ± 

IB^(c <t50FD M^^S©^^^M^iti3S 5 6 

£<fc*uis nitEftR)ii!©nffl9i&»3i7«n©«a[{b« 

[00 42] 

tlZifi, 7-^^>^x>hgJ#gP5 6 4©ttS ( tt) N 

y rmmmm I a f i = o . sttasTBu fic/ 



(8) 



Wriwio-mm- 



mtMmmmmwmifiSii, *©is«s ofd 

[0 043] «itt, FFT*4>h&1 0 2 4, 
.S'>3K;m l 7 l^s, #- WtMk I 1 us ©soiy 
AC£^T> ««*+U 7««RK«Afo =0.4 
9 < ±E f ^I'JMPflSiMICff 2 5 7 > > 

#;H3S=5©|fe« : T"C» C/N = 0dB, C/N=5d 
B s C/N= 1 0 iBI*©SI&**©** 'J Z^SIS^M 
Af tt*n**li&0. 2, ftO.- 18s tiO. lfifc 

[ 0 0 4 4 ] S fe , £ ©Ji&g[|3I$if fi©£ft ft ««] b 
JftS©fl±*HSfc»S:HU gft (fcl 0 0~1 0 0 

[0 0 4 5] *^ffl©MSt±s ±E©6S*i*2feU it 

ft*H*cfc©-e**oFDM(«i«*t»tt-r*ck 

[0 046] 

.[■ikiwws &©©*«] ±EH«*ffife-r£fc© 
cm ©aw* n/>«mmoma,ifs 

U c:©OFDM®^©t«ji'>^;^H©^eHl7 ? 
0FDM«ware*oT % sas&m© 

zm®mm%£ «t d imbo f d m«9 zm&m lx 

*JSWR»^iEfi^ca6^V^T»jEr5«IMHiiE^ 

tzmm?-* mmo f d Mffl^sa^v^jBraa 

mzitzgm^mt, mBm#tk$L*mxnt>nrz®.m 
t®mmmx-ne>htzm.mmmy : -* torn 
mr-fimzmmmt. mmmmn^mx'® 

©iufl[¥$af?^®i:> fi»B8tt©;taft¥JM&¥R© 

v^rn* i ~2*M£mmLxmffliLmmftm^®fr 

6©«l«S**a*1-* 1 ****«*©» 1 ©«J&;t 
mffBSScciDe^Sl^g:©^^*©^^ 

n*>i^sjitss?tTs nenttaBdRSMriEfi *t v 

xtismmmiEmtBiiJtzmAti i hm©* 2 

[0 0 4 73 ±B«W*IIWfct*fc«>t:JB2©*Wtt, 
i*>#*J8B©**4** *r»2/>tf;H8IB©{i^©fc 



OFDMffiretAfcU £©OFDM 
IM©**^ VJfaHWBfflfcllfiST*-* 5 O 

fa6#«*«i*x £©#arc»£*ns»siBj6fl»fc 

m^m^x¥$mtmmffiiE^mmz-?>m$.®. 
&mt, zff>B.&®tiL^®.X'me>ntzmy : —?%± 
mo f DMfc^©#»$'>#^MiBse**s»f a 

©&ffl[5]&^£#to£{ftffl[l££«»^©i:, 3©{Siffl 

Mfrfimmzmx-mztitztiLmmmfat-i^xm^m 
8re*ttoH-r4«F**a^«fc, c©«FS*a¥«-cf& 

momntumtittitz 1 xa*Rua©ii 1 oast*. 

t> xiFA©ia***ft*n**.» *©««*«£: 
nGtiRoAiiiv^ttiv^isoibf^ asospf sure* •> 

>h3N£i:> £©****> h*j**W&ftfclS**.|S 

fc> H9ia«iS©iiO»¥^S»^©©S|gc^©UTnA» 

EntawiE^attHA-r *«awjj 1 m<o% 2 ©so 
[0048] immztimtztzibK-w, 3 ©lewa:, 

C»LT«H»CKI«* L&ffjft-e$3K£M!K8[af!l 
^WOifi^ftSOFDMa^ft^JjU uOOFDM 
«^C#»i'>jP;^H©^iife2l7 i -^ ftasil-s 0 
FDMfflKKaffeoT, J9S«S(B^ft%£-r«fBa 

^fi^©<fe«i^. d©^s-c-^±$n5^as«ffi«^t 
w^/u sk^x-^ #&rjitift ftmkHWE 

ibofd m«^©^»^ >^)niKSi$««aiiE^a 

mmmt, z<t>mmzmxme>titzmn&%z. 
^ 1 jhnv¥««ii[^jMi k« ufB^ss©^ 1 immm 

$n*ntz7-*<Dm®wti*#.tt>ztiLmtepBmn 
z&t, ^©ttMBiMftffmeff&n&tiGRBicft 



<z>% zaammmmts mmm.m 1 mm® 

mtmtRbxmTz 1 xtimm^m 1 ©tarn* 
mt. mm.mm 1 ins^si^^gipcsi^* 

miwmzowmttmt. mm.mm2tm¥m 
[oo4 9] ±mmm*m%:tz>tzibt:m4<D%m&. 

#S£i§fi^fc.50FDM^£A£U Z<D0 F DM 

%am$&mmxm *> ntcm?-* tmmmm^x 
^mt, mmmmmx-wbtitzmr-tmrn 

*®TEtzztX'mmimmzm&TzmmLmm^m 

[0 0 5 0] 

[$gS8©IUffi©^] E17}ME!1 9£^T# 

O6i©5aso«») sua, ^m^mm<omm 

:©JF$SSC*lt-50FDM«SSa©^^^-r^O 

[ o o 5 1 ] m i t^-t, s£&&as 2 6 t 
ftv^fia»*aii < s o f d MSflm?* a* u 

m'mtzm&$mm$sE{g%£^x, mm.m 

2 6 Crt^tlt^50^b*l«^fIS©li^|5l 
m*b*)m$.1M.®tZZk.X\ IFft£tz\±RFft<DO 
FDMg{f{I^e.^-^A*> K0'FDM«^C«»R 

Z<Dt%, 'v-^^yKOFDMif i: U 
Ts (fills ittfc^S) (fil 



wiwio-iitits 

'^^JHIWHW 2 7 fctti^$n-5. 

[0052] z(Dm^»-^)ummmm^2 7«, ±ib 

ftilir-^tt, $StJlf^2 8©flfcS-©A£SSiC{|t 
[0 0 5 3] CI ©Slililtflg 2 8 fct, JUG**?*-* h 

mx®?-* £<D&mmmn*Mir<b<DX\ ^e©« 
^Sttin»¥t3Si[giJ 2 9 ns . z ©inj$i¥ 

««»SP2 9B:, ^-HWffl©ing:ipjgsaE*JSU IS 
7-Z*?y*j^yy (t a n"l) StgSB3 0 Kitten 

So 

[0 0 5 4] T-^^>^x>b^»gi53 0tt> JtHffl 

**wwk<i> (mm / mmm ©7-**>$>* 

!), 5 v^T-A^x-* t>© 

T\ ^©^^ttW^^'f y^3 2fcttl&$n-5. 
[0 0 5 5] tiO^^-f y^3 2tt, lA*3ffl^©« 
fiTt-fc!), «J&*;W s>fH8OTgBCONTT-£jjg£ft5 
MMB3S 1 C»"3l^ A*fi^§ 3 W£4g?3 2 
as 3 2b> 3 2c<Do%Ol-z>*m.1RLXliitJtZm 
#£fj-5. ±BIW«1*S lC*^Ta*l*f 3 2 
a, 3 2 b. 3 2 c©^-f ftfrA»£Hdft£ft£ffl^fci\ 
^n^tliD«¥«SSCgi5 3 3, 3 4, 3 5K{fc&£*l 

[0056] zzx, mm^mn^3 3, 3 4&&m. 
®mmL®%E\&fr%, mm^mn® 3 5 a h 5 v + 

>^ «iSB^«3Sl5ia3§|ji*) fflT-feS. ^ZT^d 
JWBHfcttv *^U7»iHWH2| Af |4«0. 0 1* 

[0 0 5 7] 2Hl$l¥$8t«E9S3 3, 3 4, 3 5t*lt5 
lmll¥JS«We*HU ZtlZtlW&jLZJ v^Z 6 ©A 
M?3 6a, 3 6 b, 3 6 cKfltJ&^tLS. d©«J& 

^.^-f y^seji, 3A*im*©«^-e^t), 

^5^T> 3A*JS?3 6a, 3 6 b y 3 6 c©&A#{i 
^^-<^5 L 3 6©!±J^li, fi^Sg|52 6ttt^ 

5. 

[0 0 5 8] ±iBlttttaffl2 6ttx Wiltf, H2Cjj* 



(10) 
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A*>£ ftfc 0 F D Mgflli B P F (*tttfti7 <f . 

6 2 6 3£tt££*VSo 
[0 0 5 9]-^ SSi5^§§2 6 4tts ±BH«»fl 

■cftssn*. as*fi&S2 6 4©UMj«^tt, m% 

2 62fc£«S2 8 5S:«l&3ftS. 3©&ffl?§2 6 5 
ttx ^g?^SS2 6 4©Htfjffl^fc 9 0 
f> *©ttW«^2 6 2fciW&SftS. 
[0060] *J«B2 6 3tt» BP F 2 6 1 coffin 

ffSfeCD-C* *offl*»^ lpf «£^a®7-f;i/^) 

2 6 7t^H&^tl> *H«l««*lft**ft*- -ft^ct 
tK LPF2 6 7*&flS»fi82 6 4©iaa»5S:*t 

[0 0 6 1] -2k **S2 6 2ttBPF2 6 1*&© 
a*ffl^i:SfflS2 6 5"P9 0flE8«3*l&BaMHBS 

2 6 4©m*«*fc©** c ***ffS*©"^ 
fcfcLPF 2 6 6 fcftt&StU *W**»* , »*3ft*- 
inCJ:!)* LPF 2 6 6*&JWWMSM2.6 4©ffia 

[0 0 6 2] ^©J:dci/rfi&nfcHWi*fcQiwi 
^tt^n^enA/D g&s& 2 6 8, 2 e 9 -ch* b&i^ 

e£tfc«8B2 6A>&Hi;tj£ftS. 
[0 0 6 3] ft, |tSE««»2 6Kia2Cw"ni«*ffl 

m®m%2 e 4©jisamM^iE«^i:b-c«*&-rs 

[0 0 6 4] *fc, ±Efi£tt*»2 6fck 0Ox«, 0 

3 Cw-f ^ H3C*V^ 
t\ H2fcH-tf&CttHH9re*f+l/t7i<U 

[0 0 6 5] 1"fct>^ 03©<8j£T-fc£, H95^lSS2 
6 4©«BJa«»ftH3tkU ftb?tA/D*«ff2 
6 8, 2 6 9©HWjSq , Si ftiDirbTfffeftfe** 

x-^Si +Sq &HH8I2 6 1 OCAfcU NCO 

(ftmHH&s) 2 6 1 l-e^sftsjaaaT 5 -* 

s(t) = • exp ( j 2 ic i 



iC?, Dk (=Xk + jYk ) tt* *7*+y7fk 

gs(T) &#a©<fc5CS£gl*5^* s ^tE"efc*° 
s(t) =x(t) + j y(t) 



C O 2 6 1 1 ©nttftttt wt * - m^x-^ 
#*1-fl»Rft*liEr*. £©«MHcJ^T%H2i:H 
«©M»**8W**. 

[0 0 66] ±IBiDll¥$iiSflS§ 2 9 1±, 0 4 

8*»&tH*£ftfcfi^IJu y-f >7 > >7 , 2 9 1S:tt»$ 
flSc >7>r2 91ttX**^*alS-r*fe 

©T\ *©W*ttFIR (*PMM WW***) 7 4 

;v*gP2 9 2trtt*&£;MS. 

[00 67] £©F IR7-f ;i/*S52 9 2&, if- F8I 
H©*fl*fTV<>H«J-f4. ^©FIR7-f;V^Sl52 9 2 
©jgRg[£l25£7jsT. H5fc*vvt» ffiMttSMRw 

(n)£, Mfl*M->:r/MRn*fi-r. #- WHH©*+ 

f, &#y:7©S#* s :£'£^rbl^J&"T:&3o 

[0068] ±m\mmm^3 3, 34, 3 5t±> 

±SSHm*.X4 **-3 2*&W***WfcflW*% *-f> 
T>7*3 3 lC«££ftS. dC^'f >T>7*3 3 lfcfc 
A*fll**i9fiS"*"**©^ ^©m*tt*D»SS3 3 2S 
tf&Jt953 3 3*&rt*»HM:0W&Sft*» 
[0069 ]• fit£8 3 3 3 tt> -±B^ V#^H««9C 

ingc§§3 3 2stF^jtas3 
3 3CAt)«i**ft4«4MiHfc ^y^nmmmx-m 

^MP*ff5ikCft*. *©ISJIlttfiH*83 3 4fc& 

a. 

[oo7o] *^ 1 (omm.aijm(ommii.mw 

C-Stbtv»**©J:1**. •BffHf©^*** 
■S/>#*»JH©«»CH8tbfc«^ft3tf-F«IBTg i: 

yh'OFDMflits(I) &> ^©iotWtSo 
[0 07 1] 

imi 

k D ( -t„ gt^t.) 

•d) 

[0 0 7 2] 

(-t.itit.) -(2) 

m.) ] / (OFDM^SM^-U-^-frUTHH) i: 

(2) tt^ciicart-iktf-c**. 



(11) 
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[0073] [ft3] 

s (t) = (x (t) + j y (t) ) • exp ( j 2 jc A f t) 

= S, * j S Q ( -t.StSt, ) 



(3) 



S (3) tt, ±fSe£tfcfia52 eCfcfcfiSS&iaSftfc 



s * (T+T8)ttifa*«>J:'3C*afftS. 
[0074] 
[ft4] 



s°(t+t 0 ) = [(x(t+t a ) + j y (t+t a ))-rap (j 2»cAf (t+t s ))]' 

= S ID -jS QD (-t.StSt.,) -(4) 



*s* mum, mmw&i*^^mm.fm&* 

Jt£ft, -Tg £T£O®£«0j|UmXM(T)tt*3 
m(t) = s(t) - s*(t+t a ) 



©<fc-3fc^£tl5o 
[0075] 
[&5J 



^ 0) 



'qd w q j ^id) 



= S,-S ID + S Q °S QD - j (S^Spn-S, 
« C (x(t> }»+ [y (t) } 2 ] - esp ( j 2 jcAf t s ) 



(5) 



±IBS^^*M (T) tt, iD»¥^»^gl5 2 9C<k>)-T 
g £T£0JH«©jW¥$K*JWt>fU 83li:bT, 

s&x-* s (t) t*»u>*mtom&ak7 : -9'3 

(T+Ts) ©*§H«t?#?Tb*lS 0 

[0076] oFDMm%<D&mmm*»-x»m © 

c (t) = 2 • exp ( j 2 jc A f t 



5$ (6) 5 £5 fc % ffiH££c(I) tt*+ 

•J7JiilEft>aAfOBI»Tf**Ci:4l^4»*. 

(T) ©(fcffiI]£&#«>S (7-**>^x>h©8g£ 

[0 0 7 8] ±mT-?*>*J*>hm&®3 0t«fct) 
*#e>ftfc£jlMi, f§t»&£j|$?fc:Ta£«>fc:, S/>* 

fiWS.n*. £8353 l*>£©&8titfjj±, darnels 
ltlfi-3vV-c«H*fe*iaMII*^-f s>^3 2CJ;ot, AO 
IM«S*J*»3-3s 3 4, 3 5©V>1*n4»CStR^tt 

[00 79] ffiffllOT S l ti, Vm*.Z <(y?32 
■f#&&£ftfcl$&|£0, OFDMOTffllJ/y^JH 
HB&T5. (=T S +Tg ) fcU Mi , M 2 (Mj <M 
2 ) &IE©&2:T5fc, 0^T< (Mi +1) Ts , 

(Mi +1) T S ^T< (M 2 +l) T S , (M 2 + 

1) T S £7<Dffli\z*ti*timtX.Z4yl L 3 2a>x 
**BdP*HWj«?3 2fiu 3 2 b, 3 2 cvfcjpfcia* 



I> Qffl^Xk ,.Yk ttSHC»irefcS©-?S 4"b 

<toT> ffiHfSXc(T) {i*S©J;-5fc:S?n5. 
[0 0 7 7] 
[«6] 



(-t^tgfl) 



(6) 



[0 0 8 0] UAH? 3 2 a % 3 2b, 3 2c£?*l? 

n8M»*ntv^*ioji¥Jaat»»3 3» 34, 3 5©y 

>7>^©y-f 1D*¥JS»*«3 3» 34# 

[0 08 1] ADfiTO§iJfgi53 3, 3 4©^a5*a!lffll 

*n-wiMi ts ^t, m 2 t s ^vmwz&^xu. 

[0 0 8 2] JP*sp«*U»3 3» 3 4, 3 5©**£ 

-C 3 6 £ £ o ±ISit£f£&Sl3 2 6 ©JlgPSg 
S8 2 6 4 £ fcliN C 0 2 6 1 1 KJffttftpi&ttlEftrc 

^SWRfcS!l»1-S. ftfflMB^Sl (±, 0^T<M2T S 
, M2 T S ^T< (M 2 + 1) T S , (M 2 +1) T S 

A^iS?3 6a, 3 6 b, 3 6 c fc/RCtHanrpctajft 



(12) 



[0 0 8 3] ft, ±E»ii)it*i^Ts mm®m3. 

[0 084] B 7 E, gfrflUfcttftsflf***". H7C* 
UT, tttttt** UTHttfldRS I Af I , ttMBBtft 

OFDMftHSHUU ttC/NB$CttW*+y 
&M#0. 5«lfiT*?Tfe, i0g¥98[g353 3fcJ; 
&*VJ7JlWMra| Af |#0. 5'iD#«fc'J»& 

gi3 4t«fct>#§l>i#£fT?. <k^T, **'J:P*W« 
Wlf A f | = 0 . 5tti£t:fcl**, ®C/NB#©JI& 

[0 0 8 5] iiftCtt), JMFfclMK?ft<5;:i:fc<H 
&»srrwm©i«*fc*H3£i:#T?sa. ft* 

©ff^iC^T, 3o©inJOTJ$fflMM3 3, 3 4, 3 
5*EHfc#, loXtt2oXtt4o«U:cDlnlWiS« 

iw©»***S£fc#*s*£ fcfcw 

[0 086] (« 2 ©Mt©£JI) 0 8 fcfc, $S8EC& 
*» 2©«S<WB»C*I*6 "0 F DM&S3gB£*f 7 

[00873 z(Dmm<D&ma)±#mmt> mi c^u 

fcJBi <D9m0&9tom&ty 3 2, in 

ft¥%ft)ttf3 3, 34, 35, tt&LK'T y?-3 6C 

.Wt>mtX-3bZ<DX\ H-S»tH-«F^ft«-UT*© 
K«££l6U ±fB$&;t*'r 2, iOg¥$if§fr 
SB3 3, 3 4, 3 5, WfcjU'f »*-3 6.EJ: 

ft. 

[0 0 8 8] 888153 1 fcflfcSiifcfflaHU 

-f s»^3 72WWff9*ffi»4 i fc&tesns. tarn*;* 
4 * f- 3 7 tt, 1 A* 3 m<0®mH> 5 s 

£ftS(t^£, 3tH*«^3 7a, 3 7 b, 3 7 c©d 

[0 0 8 9] ff^WtiS4 ltt, &8SP3 l©a*0«F 

hS?4 2C&|g*S. ±B«F3ttHiS4 1 *>£>©&«« 
^fcS^Tffl*iS?3 7a, 3 7b, 3 7c4»t.|±J* 
<*ft*ft^B:> *ft«l»*¥$**»3 8* 3 9> 4 

oc#s&<*ft*. 

[0 0 9 0] dC-e, ing¥^SI»gP3 8, 3 9ttl£® 



&®Hhfct, * + «; yii^pjl I a f I as o . oi* 
[0091] ±ta^^A ■> > hS5 4 2 au ±fa??F#$fcaj 

»4 14»6©«F^ttmg***C, fc#SB3 l©tti*IS 
*©IE, aiFftOBftSAtfi/bU *©*9>M6* 
*JSfc, **4 3 t«il&f5$fJfflIM^St5± 

i3bQg¥9«l?SI53 8, 3 9, 4 0©BK*bfcWir*y 

[0 0 9 2] ±|BJD»¥^SIIia53 8, 3 9, 4 0C* 
(*Sftlft?$ttiHBXI2 % *ft*tltt»*;Uy*-4 3 

©A;W?-4 3a, 4 3 b, 4 3 c 5. 
i^-fy^-4 3tt, 3A*lta*©«fi£r-*?)s ±g2fr 
9*£>b»4 2T^*il*fill|lfi^C36-3lvC, 3 
A*Sf4 3a, 4 3 b, 4 3 c©3*>© 1 o£S#?b 

^4 3©a*ii, e^«S5 2 6 dtt^n, 

CO©^gJfa^©fc]®£fT5JS«^J^IEffi^fc 

*. 

[0 0 9 3] ±ranft?$ftftS3 8, 3 9, 4 0tt, 

±B«W»*.;* »^ 3 7 * 6 * *ifctt*tt % flDtlfl 

3 8 2SV«JfSP3 8 3 Ci .t)«A$n«*«Sfi:fttB 

[0 0 9 4] fiMM3 8 3tt, 0jjsUfclv»;W Y 

*t»fia#*n*. *©»*> ingss 8 2, «j$ss3 8 

S^a^&fra. il©«^^tt^fgB3 8 4t^if&^ 

tl&o 

[0 0 9 5] C©^^3 8 4tt, H^bft^Mfie^ 

ff-5. C©fiyt^SttqI^'( , >7>7*3 8 lfctt^ 
Z.<mWf4 >T>7*3 8 ltt, ^*>>>ha5 

4 2 frfcBJ&aFiiSy-f >fWW9fc.J: e>»**ft*y 

[ 0 0 9 6 ] 2 ©Hfflg©^©^^*©^ 

*ftfc«FJSftO, OFDMfi^DlJ/^^JaiiftTs 
ht, M3 ^lEO^fctS. 3ffit§£, fiF9ttffiS4 1 
ft, 0^T< (Ms +1) T S O^Jfc^T, 

3 1 cT^>#^-f 5 y^7fiy$$n%fiyt(HA©fiF. 

#*E8U i»*A^-f ff-37fc»LTM«&^*HJ 
*b, »^#iE©»^Ctt'Hl**f.37a*»W-**. 

at, ft©a^cttffl*«?3 7bft«iRtaj:at, 

fif^J (Ms +1) Ts £TTH0)**$ 7 c 

[0097] w*«»ha54 2tt % 4muus 



(13) 
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4 lit>£><Dtt^ikmmfiiE&tztt&X-$>ZZ£Zmm 

u o^t< (M3 +i) ts (Dmrnm^Xs isy-x 

[0098] ZZX\ IEcD3b<»MSm£Cp fcU ft 
©*£>Mgjjl&Cni fc-TSo 3©kts f3Hf*?>h 
954 2Ji, iD»¥^Si»a53 8, 3 9* 4 0£^*l^tl 
^-f >$JSP©^£j£!K HAM] Ts STfcjbOjpFJSSt 
»S53 8cDPl^y'i'>T>7 , ©^'f >41/C P fc, in 

g¥$gtf?g53 sew* >T>yo^^( 1 /c 
id t> in»¥^MES54 octotV yryyof^ > 

[0 0 9 9] «F*;i>*:/MBU2B\ W&fL7>4 
y3 L 4 3C#UT#J8Pffi^&ja£»K T=M3 T S 

t^-r±iB^"»b^Cp >c m ©fc&tA^ig? 
4 3a^SJ?f5J;at:, ±IB;fc£> hgt#C p <Cm 
CDttCA*Sg?4 3bSSiR-TSctet:, B#gi| (M 3 
+ 1) T S ^TT-A*ig?4 3c<feSK1-5cfc3*®lffll 

[0 10 0] ^A^>ha54 2J±, ftUPF&tt 
&SP3 8, 3 9©fc8S5 3 8 4tC;ltfLT, M3 Ts ^T 

5. i0jf¥$«l|g|5 3 8, 3 9, 4 0©&8953 8 
4tt, M3 Ts >Tfc*wrtts 'Jt»MfilT*D, 
tti^OT'feS. ' 

[o 1 0 1] d& ±t3i!iH^K:*^ts mm^mmntts 
[ 0 1 0 2 ] 0 1 0 ts jy*i$&tMi^j£^-r. eg 1 o 

t^T, Ktttt** U 7HttftK£ I A f U tttttt 
l**ITfcSLTV*S. H I Ofr^e, ±13 

fl&ftK2#o:, 5ttSET'fcoTfc, Al#¥&ft)(gS3 
8 $ fctt 3 9 C «fc & n)HJMK©£<b fcfc •SMB&JIfc D ffi 
^T5l&#£fr-5©T-> U TJMHMRS | Af I = 
0. 5ttjfiC*l** % ffiC/N^O)AayKRffiJf|K®£ 

fb^fill^nS. ADS^SI^ 4 0 fcT b 7 v 

[0 10 3] ;jitJ:0, **fcfc»3:h;4;ii:*<ja 

©J&Bfc*Wt, 3o©in$?¥J9«J¥Sl5 3 8, 3 9, 4 
OftfflVs&jV, loXtt2^>Xtt4ojeU:fflJn||^S[ 
1KB * B WC i> ffl&<D»m*& ZZtifiX-ZZZt&m 
o£Xt>ft\,\ ft&tf 3 l#iRH»^C*V>-C* 

iRi«©a*s?# 5 c 4: s 5 d t its a s "t; * 
[oio4] (83 tofmmm huh:, 
&si§ 3. ©Kas©»»t*it6 0 f DMan^ts^-r 



[0105] z<Dmm(DBm<D±timf&&. hicwu 

fc!gl©^©«z>«$fc, tt£&8ES52 6, 
>*;uJ8iSiISft2 7, Stfft3l|?g§2 8, flnfl£¥$atJI 
&2 9C<fc !)gj££ft5$#©«j£«llbT-&3. * 
fc, ftft6l?tyC&£©-?« H-aflCBMSF^ftftU 
T*©RW*#*UiB3WM*©#*|IWIi-r*, 

[0106] bm¥®mn®2 9t<kss?gis*B;«& 

5 b®X, *©fi^Xttttft*.;W 6 7 

[0 107] wmzzj jifa7tt, iA^2a*©^ 

©JfflI«^S7t*^T> A*»^*2HJ**?6 7 
a, 6 7b©5%©lo$^LTiH:*rrsiWfrfefT 

a. immmm^K.gri^xmti^Q 7 a, 6 7 b© 

$4 5, tZJ|fc&>U -6©— ^©A^iSrfe 6bt 

[0 10 8] *0i?¥$«ilSI54 5C«l*-«fl|*¥$tt* 
&*f±, HMfc*;*-* y^6 6©-^»©A^Sg^6 6 at 

&&<*fts. c©tai!fcit^-f etts 2A*imi^ 

©£$?£ »), fflgfc*.*/f v^WMBCONTTJfijUf 
*l5ffliPM-tS8tS^V>T, 2A*Sg^6 6a, 6 6 
b©&A£®^©-5 %<0 1 oftW?UTtil*t"4IMP* 
ft 3. 3©Wfe^.^-f f^6 6©JH^7{±, T—trfry? 
x>M»S(tan"l) 30C«|&i*n5. 
[0 10 9] 7 , -^^>yx>mjf»3 Ott, ±|B« 
^x^W >y^6 6©tH*© (^ISSP) / Cm&) <DT 

->? $ x > h ©-r-, ^©^*{i«jgi^ 

[0 1 1 0] »^-6 4tt» lA^2m*©« 

«»A^-fy^l(!ll*CONT-e4j«*n* 
©Jjilfi^ S 9 tg^T, A*d^<& 2 ffi^jSg? 6 4 
a, 6 4 b©o %<D 1 ■oft»?UTa*"raiMP*ff 
7. ±BWWt*S9fc»^-Cffl*«?6 4a, 6 4 

b©i^rn**6iB*$n*fli*B:, tn*n.2A*i 

tB*©«figT-$5«Jgl^^'r y^6 5 ©-SOX**? 

6 5 a, anJPF^StilSM 6 ti3. 
[0111] iDii5pjg||iCg|54 6tt, ±IS«Jgl^^^ y 
^6 40W;&©ln*¥«**feMrrt>©T?H ■?©««' 
{±, ±Et0^x.^^f >y^6 5©fte*©A*4g^6 5 b t 

[0112] ±iB«J^x.^-f vf- 6 5 tt % tom^-f >^ 

ffl»scoNTT?4«$n*iH»e^s i'ocs-sm 

T, 2A*SS^6 5a, 6 5 b©£A#{f ^©d "6© 1 
6 5©tB^j{i, ttSa«ftS2 6K«|&3f*u B^feSS 



(14) 



2 6fcrt**nt^*HSbft^js»jags*&ttNc 

-So 

[0113] c^t% Aiii7«ativ04 5tt, j&kbm 

Hi: fciU 'J 7i^SiSMM | A f | # 0 . " 0 1 *H?fe 
[0 114] ±Bftllf¥««ir04 5^ 4 6ti, 09* 

[0 115] ±B^¥$*iW2 9cj:&f»&ftjfc« 

ft*. C®fiWB4 4»&<Dfi«FttiAtt f&JSPfI^S7 

¥JS«tli»4 5. tWM.*-r 6©-£©AftS8? 
6 6bt:fttt$ftS. 

[0116] Mlfl^S 7 tt, t2J8;L;W v 6 7 tzm 
4WHJH&*ftfclM!*0» 0FDM^©l^»tf;H8 
M*Ts fc'U M4 *£©»£*«£,» O2TSM4 T 
S „ M4 Tg <T©^aC*ft*n«»it^'f f^6 7 
©A*«?*m*«?6 7 a, 6 7 b^kJICffl»ittt 

[0 1173 ffi*«?8 6aC««3iiT^*ln*¥J9 

mom 5©^ >7>7<n>y<i mwyim* 
as 4 5ifimmmmi®M5\&mmm£fi%.z± 

[oii83 4 som^mmtz,®. 

*m*ttfmm*EitT&ii* m 4 t s st©b«bc 
*v^Tfl»iMi5tffdJ:^c«iwi'ra. arfcs o<t< 
M4TS y-b»htt«"c»D, Gatasotfj 

[01193 itmv^fmA5om$mmt±sssm 
as 4 4©a*tt, ©HWfi^s 8 zm-s^xwtfosim 

953 ocrangftttsns. mmms shu o^t 

gM4 Ts v M4 Ts <T©BHC*ft*ftttiM.;*<f 
•y^e 6C^UtA*JS?6 6a, 6 6 b&JSfctti;*ji8 

6©m*HU *>3>x 3 0C<#|&*ft 

[0 1 2 0]-7 , -**>S?x>HM«3 6fcJ;t>J»& 

e 5 a, ' MiwgftjMH 6©vM , n*c«R«c«a& 

£ft3o 

[0 1 2 1] Mffff*S9tts 0^T^M4 T S > M4 

Ts <T©B«fc*ft*ft«!M.;i'f yf-a 4 ©ami 



*ftttMjWf6 4a, 6 4b^fcMfc1fl*jUMirr4tt 

[0 12 2] Wa**6 4bfcJ8«$ftT^*iD*¥iS 

4 6 (Of 4 >7V7<OV<< >ffifci: s JOgWSft: 
S54 6#h:7>.y*>^ (glt«nftifcftBffi3l&*) irff 

¥98llgi54 6©fc8a5fci, ftHlBftfcfTfcfcH. 
[0 12 3] ±B7-**>J>i>h*JW3 0©«$T 
I^Si:iD«¥^SiE^4 6©«JM5jRtts SMlff?S 1 

2 6 ©JSS58S8§ 2 6 4 3; fcfctN C 0 2 6 
1 1 CHMHK&ttiEfi?2: bTjIiRiSJKtKfcSft, A 

0fcfc> O^T^M4 Ts » M4 Ts <T©i$aj£-?ft-e 
ftSJi&S.X'f 5'5 L 6 5tMbtA*4S?6 5a, 6 5b 

[0 1 24] ±BIIW!fc*vvt\ ftiJPrattmk 

fmfc±bSHRaMtt#*bTVv&:^©'C» Hlg© 

[0 1 2 5 3 ® 1 2 mm>t£®tfm&7fito ® 1 2 
t*t^-r, mm** vrmmmm 1 Af u annu± 

«MJT*«bTH*. H12*6fll!6*«:J;dCx ±13 
ttfflDOFDMflMHtatt* ftC/NfcCttB** 'J 7" 

ilSSC^IAsO. 5tta£T?;&^T*K JMlffTOMHH 

KB- 1 Af | = 0. 5ttjEfc*tt* s fiC/NI^©^S 

£&B$raa©£fb#p$§$fts. *&, 4o»¥*9ii#a5 

4 6 fcT h7 -y*>^WP*fTd©TJi«ftB*3ST!l 

*#*cg*b&»fwq»&n*. 

[0 1 2 63 inCAD, **CIMi$*l«Cfcft<» 
««BJ(IMI*ftlB*-r*i:BI»t:, iiS@SB»|©|S)^§l 

■a»*T«ffli©*a<b*H*ci:#T**. *mm<DB 

■CfcV^ 2o©;&flf?¥$S5l?S5 4 5, 4 6ft«Hfc 
^ 3oJU©tt*TO$tftB*^T«fl«toftJRft 

4 4#«Hr^c:^^T«PIWI©»JR«ft«£2:«t7» 

[0 1 2 73 (J|4©H1K©^S) B 1 3 1±> 
^5^4 ©Hii©^lSC*}lt 5 0 F D M(||Httt9t 

[0 1 2 83 3©S0t©^ll©±(MAtt« HI C*b 

fcis i ©mt©^s©tiA2:, esEtfesgP2 6, 

2 7, «R«ira2 8. iog^siat 

f352 9t:«t?3«fig$nSSIJ^©«figttBb7?fe5. $ 
fcs ■MftHbTf*'*©^ n-»^CB-«F**(tb 

•c^©ltti!S§#BSbjiinSiJ^©^*iJiiBi-5. 

[01293 mmmn® 2 9 1 * ««msxttfiy9 

a54 4t«if&$n5. «jtSi54 4tt. H»b3ftV^>* 
^-f 5 >^B«ffll«»4»'T?«fe*Sn*^»«^B«! 



(IS) 



[o 130] vm*.** ^eott, i\ti2mt)<Dm 

$J®fi^S 3 A£®#£ 2 a*ig?6 0 

a, 6 0b©5-fc©lo£gftbTtH;&-r5i&ft&fT 
3. ±i3fflWM^tS^-Ctti*Sg?6 0a, 6 0 b© 

^6 lO-^OA*«?6 1 a, iQ$l¥J9itl?SS4 7 C 

[0 13 1] ftff¥$ft*04 7C«f*3ttJW«ftft 

ARM.** 1 ©-£©A;&ig?6 l bfc 
Z.(DW&%.Z4 ltt, 2 A^j 1 ttJ^» 
©«J*f * D » %mX.X4v fWm C O N T * 
ilSBMB^S 4C*-3Vvc, 2AA*?6 1 a, 6 1 

b©&A#M^©-5 i ^sss?bTW*-rsgrf^s 

[0 13 2] 7-*^>fxymj|«3-Oll:, ±IB« 

m*^y?-6 8©a*© ohmm'/ (ststao ©t 

-^V^VhSUffclil-fe©?-, *©&£tt«|&*. 

[0 1 3 3] -f 2J±, 1 Aft 3 HJ;fj©#i 

J$T-fc»), y^WSCONT-CfitKSftS 

itimres 5 cs^-t, a^m^s 3 mtim? 6 2 

a< 6 2 b, 6 2 c©d"£© l^feStflLTttiftl-Sifr 
a, 6 2b, 6 2c0Vvm**6BW!7£n4«^fck 

■*n*ftiniWJ9*jfffl4 s % t8»*.>u *f-e 3 ©a 

#^6 3 b, 2n*¥«itJ(34 9 

[0 13 4] ftjpratt*34 8* 4 9{±, ±Bfflftit 
*<f f5 L 6 2©Hi*©iaiE^S|^SJ6-rt)©T% 
fSXtt. -^tL^n_hfBWg6^^W 'V?6 3 ©Aftig? 6 
3 as 6 3c£fttt3Jl$. 

[0 13 5] ±B«MfcA^'f 3tt, flUM.** y 

^ww»c.oNT-c4/«*n*«miis*s ec*^ 

T, 3A;MHF8 3a % 6 3b, 6 3 c ©£Aft©<f © 

3^©i^*atRL/TtH*-rsii^§fTd. c©w*a 

3©tti;fctt, it£l&«S5 2 6K:«|&<*ft, it 
StftttS 2 6 fcrt»j*tlT^«HjR L&^JBtta&Sg 
fcttN C 0©^SJiSISt &ttMWfctt©ftffl*ff3Jn 

[0 13 6] C^T% *D»¥J5)S^g|54 7 v 4 8tt, j£ 

mmm®3\&frm, mmmw® 4 9 a h ? * 
■suraHtHu u 1 a f 1 * 0 . 01 

[0 1 3 7] ±KJ0» 3 l«9*JtB4'7 % 4 8, 4 9J±, 



ifcfc, #$&4©fU£©^8S© 
[0 13 8] ±GftIff¥««JfS2 9K«k»)#£,tlfcSiJ 

ft*. £©tt*S4 4*>6©ft£ttfttt« ftffft?S3 

yf-6 1©-^©AA4S?6 1 as IntPHHmK. 
g&4 7fc:&l&£ftS 8 

[o 1 39] ®®m%s3&, 6 otm 

*WM&3ft*BMS* (K OFDM«^©lS/>tf;i/J8 
H*Ts J:U M5 , Me (Ms <M 6 ) *iE©ai:1- 
Si:, 0^T<M5 Ts x M 5 T S ^T£M 6 T S , M 
I T S <T©R8t:*iv¥ni01fe£;*<f 0©Aft 
«?ftUA«?6 0a, 6 0 b, 6 O'a^tJiC^Jgli 

[0140] tt**?6 0bc««sftT^&iojPFi& 

S^4 7©^'f >7>7"©y-f >fiSK, in^¥*9aiC 

as 4 7 v&mmmmimm5\iLfrMftitmm£?T x & i. 

[0 14 1] Jnf»¥$«fl354 7©fH$S«itllflrrs« 
JWBSfcfiaMreHlfcfSi;* M6 Ts ^T©KfSiJt: 

a>mij£timxmm8 4 7 ©**i$£i£ N mfle^ s 

bf-* * >s?a: > h sfi£a5 3 0 izmamizm^ti 

5. filfP(S9S4.tts 0^T<M6 Ts , Me T S = 

t, Me Ts <T(omMiz^ti^tiwm^^ ^^6 1 

tr^b-CA*^?6 la, 6 1b, 6 1 a^Jitffi*^ 
^CflHftASaBl-rsSOTftffd- 3©«J^^^fy^6 

So 

[0 14 2] 7-ft*>S>x>batJ|S3 0C.fcD»6 

W V^6 2 C«koT, •en-?tliD»¥lSS[ga54 8, « 
*W.*'fiy*-e3©Aa«?6 3b % iD#¥Ja^a54 

[0 1 4 3] «HflKI9S5tt« 0£T<Me TSs .M 6 

t s =t, m 6 t s <T©»*t:*n*n«Miii^-f y 

^6 2©AA4g?tttl^?6 2a, 6 2 b, 6 2 c-s 

[0144] AllKT^ttllflS 4 8 ©y-f >7->y©y-f 
>fit(i, A0l!9««||Cffi4 8#j2»BMttRn)ll!3l]&». 

»HC¥J9*»»4 9©y-f >7>7 , ©y-f ><i{±, JD^ 

[0145], *o«[5p^iii®gp 4 8 <Dmm*wm**& 
Ms^zmimMttzb, (M5-dt s ^t 



(16) 
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mmmmA 9 ©£&&(&- mmmt>ti^o 

[0 14 6] ftff¥$ftft»4 8<Dft*£j& T-t* 
>S?x > b 8Jfg|5 3 0 ©ttfl&ftftWMft 4 
9 ®**f$JRtt* Mfffil * S 6 C*-SHT«J»fc S«JtS 
3K,toT, ±i3fi£tl«aS2 6©^g|5|6 
g§§ 2 6 4 £ fcttN C 0 2 6 1 1 CJS&SgHlf 

fitttHft-TS. Mfffll9S6tt, O^T<M 6 T S , M 

y7-6 3fc*tl/tAA**6 3a, 6 3b, 6 3c£li 

[0 1 4 7] ft, ±t3t&iifc*^T, ftl||¥«ltff0, 

[0 1 4 83 0141c, AfmftlWt^lft^t-. 014 
fc*HTs U 7AttftM2 I Af | , 

l«!T*ai/CV*4. 01 4 A> $> 5 fc> ±13 

tttt®OFDMttllOTl& ©C/NR#K8J$**'J:r 
J18E&R^#0. 5<Wc-?f*t>T** iD»¥^^Sl54 
8CA!)*+UTJi*8dWI| Af |#0. 5«fc!)/J*£ 
<&SJ:-5£8J»i5l&*£fTV\ *©&, flng¥$ag|? 
»4 7fc*!)*SI&**fT$. <fc^T, ^y^JBIHR- 
fffil Af | = 0. 5ttSEfc*tt«* <gC/NB#©Jf& 

4 9 CT b 7 **>*Wftfr$ ©T!fli»HWII«T« 

[0 14 9] £ftCJ:!K *t££&g£*X*;:i:fc<J3 

«a^»ss«i^f5i:iRi^t > jraRnm©nm9i 

©fl^C^T, So©iQ||iF E JS«t»»4 7» 4 8^ 4 
9 fcBUfc* 4 ofiLh©Jn»WIIIWMl»l^T * n 

•©amswaik^sscfctttd.*-?**^. * 

fc, fi^4 4#*t^fc«liT6m©»Jft«ft« 

[0 15 0] ±13, mi, 3S2, ^3StF^4©HJS© 

3ia»»T«©*iMistt«c*v^"r, ffl6*©wcji 
oTi*6©-e^d>©«i»Bii!tt-fnfctt*r«'t** 

So 

to i 5 1] 01 5 a, MmmttrnttHuvico^ 

±13, ftl\ ft.2 % Sg3£tf84©fSJ6©^IS© 

«*c*«-*7-^^>^x>nwas©ffl»©fli9* 



■?<. 

[0 1 5 2] H15C*V^ 7-99>i?x.*h9m 
»©Utfj*&f*&ftfcffiMttts ttlMB7 0©*it«ll^ 

AftSg?7 0aK{Jfc£<*ftS. £&, SWf&£gP7 

i c<fc s^(s^x*ig?7 o bttt 

*&£ft5. Jfc«»7 0tts ±f3&tfcfSfI^i:gS£{I#£ 
ttttUT, 1^Mi?©l&ra#&ra*J:l>*Sli* 

£S<Mi^£&£. ttJtttff*©tttttf*S9fll 

i»J*3t>»£HU tatt*.** ****SM*©tt»ft« 

[0 15 3] &"*WW&£«7 lfcADfc&nafll 

©7 , -^^>s?xyb*j|[»©a**cia36snTv^ 
«*it«tT*PWi©ajiiw»6n*ci:tt85*-e* 

[0 15 4] ££>C, ±EIWI"C«U 7-9 

Mw»©a**6©«9*ifflufc^ ±13, mis 

H2, «3AtF»4©%tli©^S©««C:«lt« % ft* 

H»S©^Sta5m^iP 67-**>J>x>h «£S5©i£ 

aasAft*?, 7 , -^^vyx>mj|[a©iuAj6»6ii 

*^a5©^»ES[^MMjEffl^©A**f*©ra©^©aj 

d©«**EfflLT*Bli©«JR*»&n*Cfctttd 

[0 15 5] JI#l*Jfci£ffl0!l£0 1 lC*r. 01 IK 

wiwou Ji&aiiaatt-rtimmiiiEStc, &it&«^ 

0©HWj*XA1-<&«£ % »D©¥^«SSI5 2 94»e.ai* 

*A2rf t-cv^s. v^-rn©«^*wj6©H 

[0 1 56] WHttmfcttoUUfctSfctt, y-bvb 
«**«»A^''f *f*»»C0NTt:*iL 

5. bz.it, ±13, -HI, ^2, ^3S^4©H«5 
(DBWtH^Xs iD^¥i9S[©g|5 2 9l4, ^^.KFIR 
7 -f fr* 5feffl V^-CHS-e » « ^ ■ 0 F D MM^©^- K 
JH«©*1r'J7»* Stl 0 0~S(1 OpOffeS© 
^, F I R 7 -f>* *ffiV>5 ttff^ttfftt-ettBnft 
«#**r«WIBtt*»*.*. d©@^, AtttHl 6fc 

to i 5 73 01 6fc£vvt, ±mmnm2 8*»e,ta^ 
*nfc*9tt% ywyT>r2 9 3t^j&^n5. v-i 

>7>7*2 9 3B:A*ffl^ae-r5fe©T\ -e©ffi* 
tt*n»i|2 9 4AIFM$S2 9 5CJL!)«tt$n«e^ 

[0 15 8] «JtSU2 9 5tt, ±!3^»J?;^fg^t 



(17) 
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9 s\z**m&2to&m»mti'ytfJwmm%(Dmm 

9 6 tm%2 9 76D-^©A*«?ttt«&$n-5. 
[0159] ±m%- mWBMB 2 9 6Bu ±IEp# 
«*©«#*#- FMH«tt««3*» &HSS2 9 7© 
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